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cusing lens directly adjoins the deflection unit and hence is placed as
near as possible to the display The invention relates to a monochrome
cathode     screen. As a result of this an optimum resolution is ray tube
comprising at one end an electron gun and  maintained. When multipole
correction means are at the oppositely located end a display screen hav-
5   provided between the magnetic focusing lens and ing a phosphor layer
and a deflection unit provided  the deflection coil, in itself a place
which is not unu- around the neck of the display tube, and a magnetic  sual
for magnetic correction means, the resolution focusing device which is
provided between the ele-  will no longer be optimum. cron gun and the
deflection unit around the neck of   From FR-A 1 086 226 it is per se known
to provide the display tube and which comprises means to gen-   10  from
correction coil having their axes parallel to the erate a static focusing
field.                      tube axis and surrounding the focussing coil
also Upon focusing electrons in a cathode ray tube     having its axis
parallel to the tube axis. two types of lenses are used, electrostatic ones
or   The multipole correction fields may in particular magnetic ones. In
order to achieve a high definition  be quadrupole fields (to correct
astigmatism errors it is desired to reach a very good extent of focusing
15  optionally in combination with six-pole fields (to cor- (=small
electron spot c.q. high resolution). Magnetic  rect higher order spot
distortions) and they can be lenses may generally be provided outside the
neck   realised in various manners. of the tube, this in contrast with
electrostatic lenses  According to a first embodiment of the invention
which are present in the neck of the tube. As a re-  an integrated focusing
and multipole correction unit suit of this the diameter of the magnetic
lenses may   20  is obtained by composing the yoke of the focusing be
larger, which provides a better lens quality: the  device entirely or
partly from eight equal parts each spherical aberration decreases when the
lens diam-  having a longitudinal coil. By energizing said longitu- eter
increases. A  smaller spherical aberration     dinal coils correctly a
rotationally symmetrical fo- leads to a smaller spot on the screen, which
is re-  cusing field can be generated on which a quadru- quired for high
resolution guns. For higher resolu-   25   pole field to correct
astigmatism errors is superim- tion (projection) television tubes a
magnetic focus-  posed. ing lens is hence preferably used.
An integrated focusing and multipole correction When magnetic focusing
lenses are used, there     unit is alternatively obtained by composing the
fo- may be distinguished between two types: electro-    cusing device of
eight coplanar bar magnets which magnetic lenses, and magnetostatic lenses.
In an   30   are ordered for generating a static focusing field
electromagnetic lens a field is generated by a coil  and by placing a coil
around each bar magnet. When enclosed partly by a yoke. In a permanent
magnetic  the coils are energized correctly in which two oppo- lens the
field is generated by a permanent magnetic  sitely located coils always
convey the same cur- material whether or not provided with a yoke (DE-
rent, any desired quadrupole field may be generat- PS 891 119). The
electron beam is also moved over  35   ed to correct astigmatism errors.
the screen by a deflection coil, the intensity of the  A few embodiments of
the invention will be ex- beam being modulated to obtain a picture. The
great  plained in greater detail with reference to the draw- beam angular
aperture which is associated with the  ing, in which use of a focusing lens
having a large diameter has for its result that upon deflecting the beam by
the   40  Figure 1 is a longitudinal sectional view through a deflection
coil the electron spot on the screen is not  cathode ray tube having an
integrated focusing and only enlarged but also distorted. As a result of
this  multipole correction unit according to the invention; deflection
defocusing an elliptical spot having a di-  Figure 2a is a longitudinal
sectional view and ameter which is larger than that in the centre of the
Figure 2b is a cross-sectional view taken on the display screen is formed
at the edge of the screen.  45  line II-II through an integrated focusing
multipole In some applications of cathode ray tubes, for ex-  correction
unit for the Figure 1 cathode ray tube ample projection television tubes or
so-called data  (first embodiment); graphic display tubes, such a
distortion cannot be    Figure 3a is a longitudinal sectional view and Fig-
tolerated.                                          ure 3k a
cross-sectional view through an integrated It is the object of the
invention to provide a cath-  50  focusing multipole correction unit for
the Figure 1 ode ray tube of the type having a magnetic focusing  cathode
ray tube (second embodiment); lens with means to correct said astigmatic
errors.    Figure 4 shows a diagram  for connecting a This object is
achieved in a cathode ray tube ac-   multipole correction coil. cording to
the invention in that the means to gener- ate the static focusing field
directly adjoin the de-  55  An integrated focusing multipole correction
unit flection unit and are constructed so as to generate  10 is assembled
around the neck 1 of a cathode ray higher order multipole fields to correct
spot distor-  tube 3. The tube 3 has a cathode 4 to produce an tion errors
as well.                                electron beam 5 in cooperation with
a heating ele- The multipole correction fields are generated at  ment 6, a
grid 7, and an anode 8. Deflection coils the area where the beam diameter
in the tube is larg-  60  (not shown) are mounted on a deflection yoke 9 on
est. With this large beam diameter the influence of  the neck 2 of the tube
3. the multipole correction fields is greatest. This is  Referring now to
Figures 2A and 2B it is suggest- the case at the area of the magnetic
focusing lens.  ed to divide the yoke 11 of a focusing unit into eight A
further advantage of this way of generating the   segments. Each of the
segments 12 as shown in Fig- multipole correction fields is that the
magnetic fo-  65   ures 2A and 2B is provided with a coil 13 in the case 2
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electromagnetic focusing unit. In the altema-  ed end a display screen
having a phosphor layer tive case of a permanent magnetic focusing unit it
is  and a deflection unit provided around the neck of suggested to place
eight radial bar magnets 14 be-    the display tube, and a magnetic
focusing device tween a divided inner yoke 15 and an undivided out-   which
is provided between the electron gun and the er yoke 16, as shown in
Figures 3a and 3b. The inner   5   deflection unit around the neck of the
display tube yoke 15 is divided into eight parts. In this case, two  and
which comprises means to generate a static fo- gaps are formed which
generate an opposite mag-       cusing field, characterized in that the
means to gen- netic field. A coil 17 is wound around each of the bar  erate
the static focusing field directly adjoin the de- magnets.
flection unit and are constructed so as to generate If an equal current is
sent through the eight coils  10   higher order multipole fields to correct
spot distor- 13 in the electromagnetic case a static rotationally  tion
errors as well. symmetrical focusing field is generated. If an extra    2.
A cathode ray tube as claimed in Claim 1, current I is conveyed through A
and A' and the cur-   characterized in that the focusing device compris-
rent in the coils C and C' is reduced by I a quadru-  es a yoke which is
composed entirely or partly of pole field superimposed upon the
rotationally sym-   15   eight equal parts, each part having a longitudinal
metrical focusing field is generated. By controlling  coil, the eight coils
being energizable in such man- the current through the coils B, B', D and
D', the    ner as to generate a static focusing field on which a quadrupole
field can be rotated in any desired direc-  quadrupole field is
superimposed to correct for tion. It is to be noted that the eight coils
may advan-  astigmatism errors. tageously be constructed so as to form two
sub-coil  20  3. A cathode ray tube as claimed in Claim 1, systems, one
having a high L value for a fixed ad-   characterized in that the eight
coils constitute two justment of the focusing field (this system may op-
sub-coil systems: a first set having a high imped- tionally be replaced by
a system of permanent mag-    ance to generate the static focusing field
and a sec- nets) and one having a low L value for a dynamic      ond set
having a low impedance to generate a dy- drive of the focusing field.
25   namically varying focusing field. In the case of the permanent
magnetic lens 18        4. A cathode ray tube as claimed in Claim 1,
(Figure 3B) the static focusing field is made by     characterized in that
the focusing device compris- means of the eight bar magnets 14. If the
strength   es eight coplanar bar magnets which are ordered to of the
focusing lens is to be varied, either an equal  generate a static focusing
field, each bar magnet current can be sent through all the coils 17, or
extra   30   supporting a coil and the eight coils being energiz- coils may
be used which may be provided in the lens.  able in such manner as to
generate a desired quad- The quadrupole fields are generated by passing
rupole field to correct for astigmatism errors. the desired current through
the eight coils 17, al- ways two oppositely located coils conveying the
same current.                                   35   Patentansprflche The
end in view is reached by the configuration shown namely that the multipole
corrections are        1. Monochrome KathodenstrahlrOhre, die an ei- made
in the place where the beam has its largest di-  nem Ende einen
Elektronenstrahlerzeuger und an ameter: in the focusing lens. Herewith it
Is always  dern gegenoberliegenden Ende einen Wiederabga- achieved that the
two functions of focusing and   40   beschirm mit einer Leuchtstoffschicht
und eine um spot correction take place in the same unit.         den Hals
der Wiedergaberohre angeordneten Ab- A multipole correction coil 27 can be
switched as  Ienkeinheit sowie eine magnetische Fokussierein- is shown in
Figure 4. By energization of the supply  heit enthilt, die zwischen dem
Elektronenstrahl- lines such a quadrupole field can be generated that
erzeuger und der Ablenkeinheit um den Hals der distortion of the spot is
corrected. With equal cur-  45   Wiedergaberohre angeordnet ist und Mittel
zum Er- ents through A-A' and B-B' the quadrupole shown        zeugen eines
statischen Fokussierfelds enthalt, da- is formed. The required corrections
depend on the       durch gekennzeichnet, daB die Mittel zum Erzeugen
position of the electron spot on the screen and      des statischen
Fokussierfelds direkt an die Ablenk- these currents are hence varied
synchronously        einheit grenzen und derart aufgebaut sind, daB sie
with the deflection current. The driving may take   50   Mehrpolfelder
hoherer Ordnung zum  zusatzlichen place both completely analogously and via
a digital  Korrigieren  von  Trefifleckverformungsfehler  er- process (GB-A
2 085 698).                            zeugen. It is to be noted that the
multipole coils in the fig-  2. Kathodenstrahir6hre nach Anspruch 1, da-
ures are shown with single turns to produce the indi-  durch
gekennzeichnet, dal die Fokussiereinrich- vidual poles, the turns not
overlapping each other.  55  tung ein Joch enthAlt, das vollstAndig oder
teilweise However, the invention also relates to the use of    aus acht
gleichen Teilen zusammengesetzt ist, wo- multipole coils which show a
so-called cosinusoidal  bei jeder Teil eine LAngsspule enthAlt und die acht
distribution of the turns in behalf of an improved ho-  Spulen derart mit
Energie versorgt werden kbnnen, mogeneity of the generated multipole field.
daB sie ein statisches Fokussierfeld erzeugen, dem 60   zum  Korrigieren
von  Astigmatismusfehlem  ein Quadrupolfeld Oberlagert ist. Claims
3. Kathodenstrahlrbhre nach Anspruch 1, da- durch gekennzeichnet, daB die
acht Spulen zwei Un- 1. A monochrome cathode ray tube comprising at
terspulensysteme bilden, wobei eine erste Gruppe one end an electron gun
and at the oppositely locat-  65   mit einer hohen Impedanz das statische
Fokussier- 
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electromagnetic focusing unit. In the altema-  ed end a display screen
having a phosphor layer tive case of a permanent magnetic focusing unit it
is  and a deflection unit provided around the neck of suggested to place
eight radial bar magnets 14 be-  the display tube, and a magnetic focusing
device tween a divided inner yoke 15 and an undivided out-  which is
provided between the electron gun and the er yoke 16, as shown in Figures
3a and 3b. The inner   5   deflection unit around the neck of the display
tube yoke 15 is divided into eight parts. In this case, two  and which
comprises means to generate a static fo- gaps are formed which generate an
opposite mag-      cusing field, characterized in that the means to gen-
netic field. A coil 17 is wound around each of the bar  erate the static
focusing field directly adjoin the de- magnets.
flection unit and are constructed so as to generate If an equal current is
sent through the eight coils  10   higher order multipole fields to correct
spot distor- 13 in the electromagnetic case a static rotationally  tion
errors as well. symmetrical focusing field is generated. If an extra   2. A
cathode ray tube as claimed in Claim 1, current I is conveyed through A and
A' and the cur-  characterized in that the focusing device compris- rent in
the coils C and C' is reduced by I a quadru-  es a yoke which is composed
entirely or partly of pole field superimposed upon the rotationally sym-
15   eight equal parts, each part having a longitudinal metrical focusing
field is generated. By controlling  coil, the eight coils being energizable
in such man- the current through the coils B, B', D and D', the   ner as to
generate a static focusing field on which a quadrupole field can be rotated
in any desired direc-  quadrupole field is superimposed to correct for
tion. It is to be noted that the eight coils may advan-  astigmatism
errors. tageously be constructed so as to form two sub-coil  20  3. A
cathode ray tube as claimed in Claim 1, systems, one having a high L value
for a fixed ad-  characterized in that the eight coils constitute two
justment of the focusing field (this system may op-  sub-coil systems: a
first set having a high imped- ionally be replaced by a system of permanent
mag-    ance to generate the static focusing field and a sec- nets) and one
having a low L value for a dynamic    ond set having a low impedance to
generate a dy- drive of the focusing field.                   25
namically varying focusing field. In the case of the permanent magnetic
lens 18       4. A cathode ray tube as claimed in Claim 1, (Figure 3B) the
static focusing field is made by    characterized in that the focusing
device compris- means of the eight bar magnets 14. If the strength  es
eight coplanar bar magnets which are ordered to of the focusing lens is to
be varied, either an equal  generate a static focusing field, each bar
magnet current can be sent through all the coils 17, or extra   30
supporting a coil and the eight coils being energiz- coils may be used
which may be provided in the lens.  able in such manner as to generate a
desired quad- The quadrupole fields are generated by passing    rupole
field to correct for astigmatism errors. the desired current through the
eight coils 17, al- ways two oppositely located coils conveying the same
current.                                  35   Patentanspruche The end in
view is reached by the configuration shown namely that the multipole
corrections are        1. Monochrome Kathodenstrahlrohre, die an ei- made
in the place where the beam has its largest di-  nem Ende einen
Elektronenstrahlerzeuger und an ameter: in the focusing lens. Herewith it
is always  dem gegen~berliegenden Ende einen Wiederabga- achieved that the
two functions of focusing and   40   beschirm mit einer Leuchtstoffschicht
und eine um spot correction take place in the same unit.        den Hals
der Wiedergaberohre angeordneten Ab- A multipole correction coil 27 can be
switched as  lenkeinheit sowie eine magnetische Fokussierein- is shown in
Figure 4. By energization of the supply  heit enthAlt, die zwischen dem
Elektronenstrahl- lines such a quadrupole field can be generated that
erzeuger und der Ablenkeinheit um den Hals der distortion of the spot is
corrected. With equal cur-  45   Wiedergaber6hre angeordnet ist und Mittel
zum Er- rents through A-A' and B-B' the quadrupole shown    zeugen eines
statischen Fokussierfelds enthAlt, da- is formed. The required corrections
depend on the   durch gekennzeichnet, daB die Mittel zum Erzeugen position
of the electron spot on the screen and     des statischen Fokussierfelds
direkt an die Ablenk- these currents are hence varied synchronously
einheit grenzen und derart aufgebaut sind, daB sie with the deflection
current The driving may take   50   Mehrpolfelder hoherer Ordnung zum
zusatzlichen place both completely analogously and via a digital
Korrigieren  von  Trefffleckverformungsfehler  er- process (GB-A 2 085
698).                           zeugen. It is to be noted that the
multipole coils in the fig-  2. Kathodenstrahlr6hre nach Anspruch 1, da-
ures are shown with single turns to produce the indi-  durch
gekennzeichnet, daB die Fokussiereinrich- vidual poles, the turns not
overlapping each other.  55  tung ein Joch enthAlt, das vollstandig oder
teilweise However, the invention also relates to the use of   aus acht
gleichen Teilen zusammengesetzt ist, wo- multipole coils which show a
so-called cosinusoidal  bei jeder Tell eine LAngsspule enthalt und die acht
distribution of the turns in behalf of an improved ho-  Spulen derart mit
Energie versorgt werden k6nnen, mogeneity of the generated multipole field.
daS sie sin statisches Fokussierfeld erzeugen, dem 60  zum  Korrigieren von
Astigmatismusfehlem  ein Quadrupolfeld Oberlagert ist. Claims
3. Kathodenstrahirohre nach Anspruch 1, da- durch gekennzeichnet, daB die
acht Spulen zwei Un- 



1. A monochrome cathode ray tube comprising at   terspulensysteme bilden,
wobei eine erste Gruppe one end an electron gun and at the oppositely
locat-  65   mit einer hohen Impedanz das statische Fokussier- 3   1 1C1111
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feld und esne zweite Gruppe mit niedriger Impedanz ein dynamisch sich
andemdes Fokussierfeld er- zeugt. 4. Kathodenstrahlr6hre nach Anspruch 1,
da- durch gekennzeichnet, daB die Fokussiereinrich-   5 tung acht koplanare
Stabmagnete enthalt, die zum Erzeugen eines statischen Fokussierfelds ange-
ordnet sind, wobei jeder Stabmagnet eine Spule tragt und die acht Spulen
derart mit Energie ver- sorgt werden konnen, daB sie ein gewunschtes   10
Quadrupolfeld zum Korrigieren von Astigmatismus- fehlern erzeugen.
Revendications                                  15 1. Tube a rayons
cathodiques monochrome com- portant & une extremite un canon electronique
et a lextremite opposee un ecran image muni d'une cou- che luminescente et
une unRe de d6viation disposee   20 autour du col du tube image, et un
dispositif de foca- lisation magnetique qui est dispose entre le canon
electronique et l'unitW de deviation autour du col du tube image et qui
comporte des moyens pour engen- drer un champ de focalisation statique,
caracterise   25 en ce que les moyens servant & engendrer le champ de
focalisation statique sont directement contigus a lunite de deviation et
sont realises de fagon a en- gendrer des champs multipolaires d'ordre
sup6rieur pour corriger aussi des defauts de distorsion de   30 spot. 2.
Tube a rayons cathodiques selon la revendica- tion 1, caracterise en ce qua
le dispositif de focali- sation comporte une culasse qui est composee en-
tierement ou partiellement de huit parties 6gales,  35 chaque partie
presentant une bobine longitudinale, les huit bobines pouvant etre excitees
de fagon a engendrer un champ de focalisation statique auquel est superpose
un champ quadripolaire pour corri- ger des defauts d'astigmatisme.
40 3. Tube & rayons cathodiques selon la revendica- tion 1, caracterise en
ce que les huit bobines consti- tuent deux sous-systemes de bobines: un
premier presentant une impedance elevee pour engendrer le champ de
focalisation statique et un second pr6-   45 sentant une faible impedance
pour engendrer un champ de focalisation variable de fagon dynamique. 4.
Tube a rayons cathodiques selon la revendica- lion 1, caract6rise en ce que
le dispositif de focali- sation comporte huit aimants en forme de barre co-
50 planaires qui sont disposes pour engendrer un champ de focalisation
statique, chaque aimant en forme de barre supportant une bobine et les huit
bo- bines pouvant etre excitees de fagon a engendrer un champ quadripolaire
d6sire pour corriger des d6-  55 fauts d'astigmatisme. 60 65 4 11111111
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